[Identification of biologically active sites in laminin an extracellular matrix protein].
Laminin-1, a major component of basement membranes, has multiple biological activities including promotion of cell adhesion, spreading, migration, growth, neurite outgrowth and tumor metastasis. Several active sites on laminin-1 have been identified previously. We modified these biologically active peptides to enhance their activities. The multimeric YIGSR (Tyr-Ile-Gly-Ser-Arg) peptides assembled on a branched lysine core were found to strongly enhance the activity of YIGSR in inhibiting tumor growth and metastasis. We also found the all-D-configuration peptide segment containing the IKVAV (Ile-Lys-Val-Ala-Val) sequence had similar biological activities to the native all-L-peptide in vitro and in vivo. These results suggest that these modified compounds are potentially useful for clinical applications. We have identified new active sequences from the laminin alpha 1 chain carboxyl-terminal globular domain (G domain). Using a systematic screening for cell binding sites with 113 overlapping synthetic peptides, we found five peptides (AG-10, AG-22, AG-32, AG-56, and AG-73) showed cell attachment activities with cell-type specificities. AG-10 and AG-32 were found to interact with integrins. AG-73 caused metastases of B16-F10 mouse melanoma cells to the liver colonization in mice. Additionally AG-73 was found to promote neurite outgrowth. Moreover, this peptide inhibited laminin mediated acinar-like development of a human submandibular gland cell line. The AG-73 domain on laminin-1 could be one of the most important biologically active sites. These active peptides may useful for study of the molecular mechanism of laminin-receptor interactions and for development of therapeutic reagents for tumor metastasis and angiogenasis.